We report neurological changes and circulatory and pulmonary symptoms after surgical intervention in cases of brainstem cavernous angioma. Eight patients who underwent surgical intervention for brainstem cavernous angiomas were retrospectively reviewed. Two of 4 patients who underwent total removal of the mass showed marked resolution of the preoperative signs including IX nerve palsy, MLF syndrome, cerebellar sign and homonymous hemianopsia, and two patients who underwent partial removal of the lesions had permanent neurological deficits. Inadequate excision results in not only recurrence of hemorrhage, but also postoperative neurological deterioration. Bradycardia can occur during the surgical intervention, and careful monitoring is mandatory for a couple of days after operation to detect circulatory and pulmonary failure such as atrial flutter.
Introduction
The surgical approach for intrinsic brainstem lesions is one of the most difficult forms of intervention in the neurosurgical field. Cavernous angioma with hemorrhagic events is the most obvious indication for complete resection [1, 2] .
While postoperative neurological deterioration is negligible after surgical treatment for such intrinsic brainstem lesions, little is known about postoperative neurological deficits and changes in vital signs in the short or long term. In this study, we investigated postoperative neurological changes and intraoperative and postoperative changes in circulatory dynamics and pulmonary symptoms in patients with brainstem cavernous angioma.
Clinical Materials and Methods
We retrospectively reviewed our clinical experience with cases of cavernous angioma treated surgically between 1990 and 2011. Medical and surgical records and radiographs were reviewed. The average age of the patients was 54.5 years, and 5 patients were female. Surgical approaches were determined according to the point where the angioma and hematoma are closest to the brainstem surface. Middline suboccipital (2 patients) and lateral suboccipital (1 patient) approaches were performed in patients with pontine lesion. Two patients with medulla angioma underwent midline suboccipital approach. Subtemporal (2 patients) and occipital transtentorial (1 patient) approaches were performed in patients with midbrain angioma. Total and subtotal removal was performed for 4 and 2 cavernous angiomas, respectively. Partial removal was performed in 2 patients. Postoperative neurological changes were evaluated at about one week after surgery and at discharge. Intraoperative and postoperative changes in circulatory dynamics and pulmonary disease were also evaluated. In recent cases, intraoperative monitoring was performed if necessary, including the facial nerve, abducens nerve, motor evoked potential (MEP) and auditory brainstem response (ABR) in conjunction with navigation system and intraoperative ultrasonography.
Results
Four of the 8 patients with cavernous angiomas underwent total removal of the mass ( Table 1) . Two showed no neurological deterioration after surgery. One patient who underwent total removal of a cavernous angioma in the medulla oblongata showed marked resolution of preoperative swallowing disturbance and cerebellar symptoms and medial longitudinal fasciculus (MLF) immediately after the operation (Figure 1) . One patient who underwent subtotal removal of the mass in the pons via lateral suboccipital approach, showed gradual improvement of facial function and cerebellar symptoms. Two patients showed temporary worsening of symptoms including oculomotor nerve palsy and cerebellar signs, before making a complete recovery. One patient who underwent subtotal removal of the mass showed permanent exacerbation of motor weakness. Two patients who underwent partial removal of the lesions suffered worsening of facial palsy and hearing impairment, and impairment of PPRF. Intraoperative and postoperative pulmonary and circulatory symptoms occurred temporarily in three patients. Three patients had intraoperative bradycardia, postoperative atrial flutter two days after the operation, or hyperventilation. Intraoperative bradycardia occurred especially when the mass was pulled away from the brainstem. The bradycardia immediately disappeared after temporary cessation of the surgical procedure. Digitalis was administrated to the patients with atrial flutter, which occurred two days after the operation. Hyperventilation, which occurred one day after the operation, was resolved without treatment.
Discussion
For cavernous angiomas, radical extirpation is important, and inadequate excision results in recurrence of hemorrhage. As shown in the present study, inadequate excision was also related to postoperative deficits. Strong adhesion of a lesion to the brainstem may be associated with inadequate excision and postoperative deterioration.
Patients who underwent total removal of cavernous angioma showed slight neurological deterioration after surgery. Total removal of the lesion is mandatory while conducting precise monitoring of circulation and respiration, both intraoperative and postoperatively. Overall, the evidence suggests that ocular symptoms are unlikely to be resolved. Monitoring of the abducens nerve may be one approach for preventing this problem, and this was done in one of our patients. Intraoperative bradycardia can occur especially when the mass was pulled away from the brainstem. Careful monitoring is mandatory for two or three days after operation to detect atrial flutter or other pulmonary disease.
Conclusion
We have described neurological changes after surgery in cases of brainstem cavernous angioma. As recovery from ocular symptoms is unlikely, intraoperative extraocular monitoring is mandatory when the lesion is close to the PPRF or MLF and the abducens nerve. In cases of cavernous angioma, inadequate excision results in not only recurrence of hemorrhage, but also postoperative neurological deterioration. Bradycardia can occur during the surgical intervention intraoperatively, and careful monitoring are mandatory for two or three days after operation to detect atrial flutter or other pulmonary disease.
